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DOCUMENT NUMBER: 20545231 PubMed ID: 11093165 

TITLE: The T cell activation molecule H4 and the CD28-like 

molecule ICOS are identical. 
AUTHOR: Buonfiglio D; Bragardo M; Redoglia V; Vaschetto R; 

Bottarel 

F; Bonissoni S; Bensi T; Mezzatesta C; Janeway Jr C A; 
Dianzani U 

CORPORATE SOURCE: Department of Medical Sciences, "A. Avogadro" University 
of 

Eastern Piedmont at Novara, Novara, Italy. 
SOURCE: EUROPEAN JOURNAL OF IMMUNOLOGY, (2000 Dec) 30 (12) 34 63-7. 

Journal code: EN5 . ISSN: 0014-2980. 
PUB. COUNTRY: GERMANY: Germany, Federal Republic of 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200101 

ENTRY DATE: Entered STN: 20010322 

Last Updated on STN: 20010322 

Entered Medline: 20010126 
AB The recently cloned CD28-like molecule ICOS displays striking 
similarities 

with H4, characterized some years ago in the mouse and recently in 
humans . 

Both molecules are selectively expressed by activated and germinal center 
T cells, display similar structure, and display co-stimulatory 
activities . 

H4 displays lateral association with the CD3/TCR and is expressed by 
mature thymocytes. In the mouse, H4 is also expressed at high levels by 
thymic NKT cells that are resistant to negative selection. The aim of 

this 

work was to evaluate whether H4 and ICOS are the same molecule using the 

C398.4A (binding human and mouse H4) and F44 (binding 

human ICOS) monoclonal antibody (mAb) in parallel experiments on 

human T cells. ICOS and H4 displayed the same expression pattern in a 

panel of T cell lines and the same expression kinetics in 

phytohemagglutinin-activated T cells. C398.4A 

completely blocked cell staining by F44, whereas F44 partially blocked 
C398.4A. H4 and ICOS immunoprecipitates displayed 

identical SDS-PAGE patterns and H4 immunoprecipitation completely removed 
ICOS from cell lysates . Finally, the C398 - 4A mAb 

specifically stained cells transfected with the human or mouse ICOS. 

These 

data prove that H4 and ICOS are the same molecule and that F44 and 
C398.4A bind partially different epitop 
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Zupo S; Burgio V L; Wolff H; Franssila 
Carbone A; Janeway C A Jr; Dianzani U 

Department of Medical Sciences, A. Avogadro" University of 
Eastern Piedmont at Novara, Novara, Italy. 

EUROPEAN JOURNAL OF IMMUNOLOGY, (1999 Sep) 29 (9) 2863-74. 
Journal code: ENS; 1273201. ISSN: 0014-2980. 
GERMANY: Germany, Federal Republic of 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199910 

Entered STN: 20000111 
Last Updated on STN: 20000111 
Entered Medline: 19991026 
AB We have previously characterized mouse H4 (mH4) , a surface glycoprotein 
recognized by the C398.4A monoclonal antibody 
. We now show that C398.4A also binds its human 

putative homolog (hpH4) . Both hpH4 and mH4 (1) are selectively expressed 
by activated T cells and mature thymocytes, (2) are disulf ide-linked 
dimers of two chains (29/37 kDa in humans, 25/29 kDa in mice), whose 
N-deglycosylation produces a single band at 20 - 21 kDa, and (3) display 

a 

low association with CD4 and the TCR. The expression pattern of hpH4 and 
its biochemical features showed that it is different from other known 
activation molecules, and this was confirmed when analysis of the tryptic 
digest of the hpH4 29-kDa band by peptide mass searching using 
matrix-assisted laser desorption ionization mass spectrometry did not 
reveal any significant homology with other molecules. In normal lymphoid 
tissue, hpH4 is expressed by T cells located at the periphery of lymph 
node germinal centers and paracortical areas. In T cell neoplasia, 
expression of hpH4 clusters with a subset of peripheral T cell lymphomas 
with a large-cell component, and with cases of angioimmunoblastic T cell 
lymphomas. Overall, these data provide evidence for a novel T cell 
activation molecule that could help in the phenotypic categorization of T 
cell malignancies. 



• 
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receptor. 

AUTHOR: Redoglia V; Dianzani U; Rojo J M; Portoles P; Bragardo M; 

Wolff H; Buonfiglio D; Bonissoni S; Janeway C A Jr 
CORPORATE SOURCE: Divisione Universitaria di Ematologia, Dipartimento di 

Medicina e Oncologia Sperimentale, Universita di Torino, 

Italy. 

CONTRACT NUMBER: AI-26810 (NIAID) 

SOURCE: EUROPEAN JOURNAL OF IMMUNOLOGY, (1996 Nov) 26 (11) 27 81-9. 

Journal code: ENS; 1273201. ISSN: 0014-2980. 
PUB. COUNTRY: GERMANY: Germany, Federal Republic of 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199701 

ENTRY DATE: Entered STN: 19970128 

Last Updated on STN: 19970128 
Entered Medline: 19970108 
AB The monoclonal antibody C398.4A was produced 

by immunizing Armenian hamsters with the mouse T cell clone D10.G4.1. It 
recognizes a molecule selectively expressed by activated mouse T cells 

and 

was named H4 . H4 is expressed on the T cell surface about 24 h after 
activation and peaks at day 7. By contrast, it is not expressed by 
resting 

or activated B cells, macrophages, or fibroblasts. It is also expressed 



by 



CD4 or CD8 single-positive mature thymocytes. Immunoprecipitation showed 
that H4 is a disulf ide-linked dimer, precipitating as a broad band at 
about 50-65 kDa under nonreducing conditions and at 25 and 29 kDa under 
reducing conditions. Deglycosylation of the reduced H4 by N-glycanase 

gave 

rise to a single band of about 21 kDa, suggesting that the two chains may 
be differentially glycosylated forms of the same protein. The H4 
expression pattern and biochemical features, together with 
cross-blocking, 

co-capping, co-modulation, and immunoprecipitation preclearing 
experiments 

showed that H4 is different from other known co-stimulatory molecules 

such 

as CD69, CD2, Ly-6, CD25, OX-40, Mac-1 and LFA-1. By in vitro kinase 
assay, H4 was found to co-precipitate a tyrosine kinase activity that 
phosphorylated substrates of about 29 and 25 kDa. Co-modulation and 
co-capping experiments showed that H4 is physically associated with the 
CD3/T cell receptor. These data suggest that H4 may function as a T 
cell-specific co-stimulatory molecule and play a role in the T cell 
response when the activation stimulus is limited either because the 
antigen is only available in low concentration or has a low agonistic 
activity. 
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1997:49620 CAPLUS 
126:102759 

H4: a new molecule for murine activation associated 
with CD3/TCR and tyrosine kinase activity 
Redoglia, V.; Bragardo, M. ; Buonfiglio, D.; Bergamo, 
A.; Rojo, J.; Janeway, C. A.; Dianzani, U. 
Dipartmento Medicina Oncologia Sperimentale, Univ. 
Torino, Italy 

Immunol. 95, Atti Congr. Naz. Soc. Ital. Immunol. 

Immunopatol . , 14th (1995), 295-299. Editor (s): 

Dammacco, Franco. Monduzzi Editore: Bologna, Italy. 

CODEN: 63WGAL 

Conference 

Italian 



AB The authors obtained a monoclonal antibody C398- 

4A following the immunization of Armenian hamsters with the Th2 
murine clone D10. The C398 . 4A recognized a surface 

mol., named H4, which is expressed selectively on activated T cells and 
mature thymocytes CD3bright single-pos. for CD4 or CD8 . H4 is a dimer of 
25 and 29 KDa, that following deglycosylation produces a single band at 

21 

KDa. H4 co-ppts. with a tyrosine kinase activity of 56-59 KDa. The 
co-capping and co-modulation expts . demonstrated that H4 is possibly 

phys . 

assocd. with the CD3/TCR complex on the T cell surface. 
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Journal code: EN5 . ISSN: 0014-2980. 
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Entered Medline: 20010126 
AB The recently cloned CD28-like molecule ICOS displays striking 
similarities 

with H4, characterized some years ago in the mouse and recently in 
humans . 

Both molecules are selectively expressed by activated and germinal center 
T cells, display similar structure, and display co-stimulatory 
activities . 

H4 displays lateral association with the CD3/TCR and is expressed by 
mature thymocytes. In the mouse, H4 is also expressed at high levels by 
thymic NKT cells that are resistant to negative selection. The aim of 



this 



work was to evaluate whether H4 and ICOS are the same molecule using the 

C398.4A (binding human and mouse H4) and F44 (binding human 

ICOS) monoclonal antibody (mAb) in parallel experiments on human 

T cells. ICOS and H4 displayed the same expression pattern in a panel of 

cell lines and the same expression kinetics in phytohemagglutinin- 
activated T cells. C398.4A completely blocked cell staining by F44 
, whereas F44 partially blocked C398.4A. H4 and ICOS 
immunoprecipitates displayed identical SDS-PAGE patterns and H4 
immunoprecipitation completely removed ICOS from cell lysates. Finally, 
the C398.4A mAb specifically stained cells transfected with the human or 
mouse ICOS. These data prove that H4 and ICOS are the same molecule and 
that F44 and C398.4A bind partially different epitopes 
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Remedies for immunological diseases 

Tezuka, Katsunari; Watanabe, Yoshihiro; Abe, Ryo 

Japan Tobacco Inc., Japan 

PCT Int. Appl., 144 pp. 

CODEN: PIXXD2 

Patent 

Japanese 

1 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



WO 2001015732 Al 20010308 WO 2000-JP5868 20000830 

W: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, 
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MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ , PL, PT, RO, RU, SD, SE, 
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EP 1125585 Al 20010822 EP 2000-956800 20000830 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, MC, PT, 
IE, SI, LT, LV, FI, RO 

A 20010629 NO 2001-2105 20010427 

JP 1999-242672 A 19990830 
JP 2000-254680 A 20000824 
JP 2000-2000254680A 20000824 
WO 2000-JP5868 W 20000830 
It has been found out that antibodies against AILIM (also called 
JTT-1 antigen, JTT-2 antigen, ICOS and 8F4) exert 

significant therapeutic effects on joint diseases such as articular 
rheumatism and arthritis deformans, graf t-vs . -host disease, 
transplantation immunol . rejection, inflammation (hepatitis, inflammatory 
diseases, etc.) and symptoms in assocn. with immune sensitization by a 
foreign antigen and the thus induced hyperprodn. of an antibody 
against the antigen. 



NO 2001002105 
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US 1999-244448 A2 19990203 
US 1999-264527 A2 19990308 
Novel polypeptides which comprise a receptor-ligand pair involved in 
T-cell activation are disclosed. The polypeptides are CD28-related 
protein 1 or CRP1 and B7-related protein 1 or B7RP1. Nucleic acid mols. 
encoding said polypeptides, and vectors and host cells for expressing 

are also disclosed. The polypeptides, or agonists and antagonists 
thereof, are used to treat T-cell mediated disorders. 
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TITLE: Identification and Characterization of Rat 

AILIM/ICOS, 

a Novel T-Cell Costimulatory Molecule, Related to the 
CD28/CTLA4 Family 

AUTHOR(S) : Tezuka, Katsunari; Tsuji, Takashi; Hirano, Daisuke; 

Tamatani, Takuya; Sakamaki, Kazuhiro; Kobayashi, 

Yuko; 

Kamada, Masafumi 

CORPORATE SOURCE: Pharmaceutical Frontier Research Laboratories, JT 

Inc., Kanazawa-ku, Yokohams, Kanagawa, 236-0004, 

Japan 

SOURCE: Biochem. Biophys . Res. Commun. (2000), 276(1), 

335-345 

CODEN: BBRCA9; ISSN: 0006-291X 
PUBLISHER: Academic Press 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Activation-inducible lymphocyte immuno-mediatory mol . (AILIM) is an 

inducible cell surface glycoprotein expressed on thymocytes and activated 
lymphocytes. Specific monoclonal antibody to rat AILIM induced 
the cell aggregation of a rat thymoma cell line and ConA-activated 
splenocytes. In the present study, the authors identified the primary 
structure of two species of rat AILIM by expression cloning. The authors 
also cloned mouse and human AILIM homologs and the predicted amino acid 
sequences were identical to those of the inducible costimulator 
ICOS/CRP-1, which belongs to the CD28/CTLA4 family. Although the human 
and mouse AILIM/ICOS mol. is localized on T-cells, the major population 



of 



its 



AILIM/ICOS-pos . cells in rat spleen was CD45RA-pos. B-cells. The 
expression level of AILIM/ICOS on T-cells was relatively low; however, 



expression was drastically induced by the treatment with PMA plus 
Ca-ionophore or the engagement of CD3 and these costimulatory mols. 
Almost all T-cells exhibited potency as to its expression. Functional 
anal, of AILIM/ICOS demonstrated that AILIM-mediated cos timulation was 
relatively weak compared to that of human. (c) 2000 Academic Press. 
REFERENCE COUNT: 35 

REFERENCE ( S ) : (1) Azuma, M; Nature 1993, V366, P76 CAPLUS 

(2) Damle, N; J Immunol 1992, V148, P1985 CAPLUS 

(4) Freeman, G; Science 1993, V262, P909 CAPLUS 

(5) Gross, J; J Immunol 1992, V149, P380 CAPLUS 

(6) Hara, T; EMBO J 1992, Vll, P1875 CAPLUS 
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PRIORITY APPLN. INFO. : DE 1997-19741929 A 19970923 

DE 1998-19821060 A 19980511 
WO 1998-DE2896 W 19980923 
AB A protein with a T cell-costimulating biol . activity, monoclonal 
antibodies against said protein and hybridoma cells which produce 
the monoclonal antibodies, the therapeutic use of substances 
which inhibit the biol. activity of the protein, and the diagnostic use 



of 



substances which bind to the protein or nucleic acid are disclosed. The 

cell-costimulating protein is expressed on activated CD4+- and 
CD8+-expressing T cells. It consists of two proteins with mol . wt. 27-29 
kilodaltons . This costimulatory protein differs from CD28 in that it is 
induced, not constitutive. Addnl . , costimulation through this protein 
leads to increased expression of lymphokines, but not interleukin 2. 
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AUTHOR (S) 
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PUBLISHER: 
DOCUMENT TYPE: 
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Beier, Katja C. 



Berlin, 



and functionally related to CD28 
Hutloff, Andreas; Dittrich, Anna M. 
Eljaschewitsch, Barbara; Kraft, Regine; 
Anagnostopoulos , Lonnis; Kroczek, Richard A. 
Molecular Immunology, Robert Koch-Institut, 
13353, Germany 

Nature (London) (1999), 397(6716), 263-266 
CODEN: NATUAS; ISSN: 0028-0836 
Macmillan Magazines 
Journal 
English 

The T-cell-specific cell-surface receptors CD28 and CTLA-4 are important 
regulators of the immune system. CD28 potently enhances those T-cell 
functions that are essential for an effective antigen-specific immune 
response, and the homologous CTLA-4 counterbalances the CD28-mediated 
signals and thus prevents an otherwise fatal overstimulation of the 
lymphoid system. Here the authors report the identification of a third 
member of this family of mols., inducible co-stimulator (ICOS), which is 

homodimeric protein of relative mol . mass 55,000-60,000 (Mr 55K-60K) . 
Matching CD28 in potency, ICOS enhances all basic T-cell responses to a 
foreign antigen, namely proliferation, secretion of lymphokines, 
upregulation of mols. that mediate cell-cell interaction, and effective 
help for antibody secretion by B cells. Unlike the 

constitutively expressed CD28, ICOS has to be de novo induced on the 
T-cell surface, does not upregulate the prodn. of interleukin-2 , but 
superinduces the synthesis of interleukin-10, a B-cell-dif f erentiation 
factor. In vivo, ICOS is highly expressed on tonsillar T cells, which 



are 



closely assocd. with B cells in the apical light zone of germinal 
centers , 

the site of terminal B-cell maturation. The authors 1 results indicate 
that ICOS is another major regulator of the adaptive immune system. 

31 
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